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COMPLETE SPECIFICATION 

Improvements in or relating to Electrostatic Machines 



1, Noel Joseph Felici, a French Citizen 
of 29, Avenue Felix Vialet, Geroble 
(Iserej, do hereby declare the invention, 
for which I pray that a patent may be 
5 granted to me, and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

The present invention relates to electro- 
10 static machines constructed with a con- 
veyor member for conveying the electro- 
static charges, this conveyor member being 
made of an insulating material and being 
rotatably or otherwise mounted for relative 
15 movement with respect to conductive elec- 
trodes. The conveyor and electrodes are 
disposed in a medium having a high dielec- 
tric strength, such as a pressurised gas, the 
electric charges being first deposited on 

20 the conveyor by an element which causes 
ionising of the dielectric medium and 
thereafter being picked up bv another 
charge collecting element for delivery to 
the machine terminal. 

25 A number of such machines have been 
proposed and some have been constructed 
heretofore but their low power and poor 
efficiency have not been favorable to their 
industrial utilisation. 

30 An object of the present invention is to 
provide an electrostatic machine of the 
above type having a high power per unit 
of volume and weight and to this end the 
invention preferably provides a cylindrical 

35 arrangement of rotatable and fixed parts. 
Another object of the invention is to 
provide an electrostatic machine which is 
simple to build and consequently of low 
cost. 

40 Still another object of the invention is 
to provide an electrostatic machine dis- 
pensing with frictional contact of conduc- 
tive parts, such as contact between brushes 
and collectors, which are subject to wear 

45 and which cause the production of eondne- 
[Price 2/8] 



tive dust which may lead to leakage cur- 
rents or to short circuits. 

A further object of the invention is to 
provide machines of the above mentioned 
type in which a high voltage, that is, a 50 
large increase in potential of the charge 
carried by the conveyor, may be secured 
in the movement of this conveyor between 
the position in which the charge is depos- 
ited thereon and the position in which the 55 
charge is discharged to the terminal of the 
machine. 

A still further object of the invention is 
to provide in a machine of the tvpe re- 
ferred to for a considerable reduction of 60 
losses due to friction of the members mov- 
ing m a dielectric fluid and due to turbu- 
lence developed. in this fluid. 

In order to achieve these objects an elec- 
trostatic machine according to the inven- 65 
tion comprises fundamentallv at least one 
conveyor member of insulatinsr or dielec- 
tric material capable of withstanding a 
high flux density of the electric field, this 
conveyor havmg^two parallel faces provid- 70 
mg even, regular surfaces and beins sup- 
ported in relation to a conductive electrode 
for movement of one relative to the other 
m the direction parallel to the faces of the 
conveyor. The conveyor is of such form 75 
and disposition that successive adjacent 
portions thereof are moved into and out of 
face to face relation to each electrode in 
succession of at least one pair of elec- 
trodes. Each of the electrodes of the pair 80 
Has a surface substantially parallel with 
the faces of the conveyor when in face to 
face relation thereto, each electrode also 
having a substantial extent of this surface 
perpendicular to the direction of relative 85 
movement of the conveyor and the elec- 
trode with respect, to each other. One of 
the electrodes of the pair which m'av be 
called the exciter electrode is electrically 
connected to a terminal of an auxiliary 90 
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source of potential difference -while the 
other electrode of the pair -which may be 
called the screen is connected with the in- 
sulated or output terminal of the machine. 
5 The other terminal of the source may be 
connected to ground. t 

Oo-opcrating with the conveyor and the 
electrodes are two elements a given one of 
which acts to ionize the dielectric fluid and 

10 the other acts as a collector of the electric 
charges conveyed by the conveyor. It is u 
feature of the invention that these ele- 
ments are formed as thin elongated mem- 
bers extending- perpendicular to the direc- 

15 tion of relative movement of the conveyor 

- and the conductive electrodes, these, ele- 
ments being disposed at the opposite face 
of the conveyor from the electrodes parallel 
to this other face and as close as passible 

20 thereto, these elements respectively being 
disposed opposite the two electrodes of the 
pair of electrodes above referred to. 

In order to provide the electric field and 
to produee the ionisation ox the dielectric 

25 medium as about to be described, one of 
the electrodes of the pair is maintained^ at 
a predetermined potential by connecting 
this electrode to a terminal of an auxiliary 
source of potential difference the other ler- 

30 minal of which may be connected to 
ground, as above mentioned. The electric 
field is established between the exciter elec- 
trode and the ionisatioii element above 
mentioned, this element being connected 

35 to "round, .As the ionization element is 
disposed at the opposite side of the eon- 
vevor from the exciter electrode of the pair 
of electrodes, it will be understood that the 
conveyor is moved in the direction gener- 

40allv transverse to the lines of force of the. 
electric field. The extent of the conveyor 
is ■continuous in the direction of the rela- 
tive movement thereof wHh respect to the 
electrodes and its active surfaces are eon- 

45 tinuously moved through this field. This 
ionisation element is of such form that the 
free surface thereof is restricted and a 
high concentration of the electric field 
thereon is produced. The gaseous dielee- 

50 trie medium in which this ionising element 
and the conveyor are disposed is ionised, 
this medium heins in contact with the ad- 
jacent surface of the conveyor member, 
that is. the surface which is at the opposite 
55 side of the conveyor from The exciter elec- 
trode. The ioriisa f ion whieh_ thus takes 
place causes ions carrying- a Given electric 
ehartre to migrate to the adjacent face of 
the conveyor upon which these ions are 
60 carried forward in the movement nt; the 
conveyor relative to the electrodes toward 
the position of the other electrode which is 
disposed in spaced isolation to the exciter 
electrode and which, as above stated, is eon- 
65 nected to the output terminal of the mach- 



ine. At the same side ox* the conveyor at 
which the ionising element is disposed and 
opposite to this other- electrode of the pair 
of electrodes is disposed the collector ele- 
ment above mentioned to which the charges 70 
tarried by the ions upon the surface of the 
conveyor' are discharged, these electric 
charges being conducted to the output ter- 
minal ox the machine through a suitable 
conductor. ^ 3 

It is a feature of the invention that the 
ionising element and the charge collecting 
element, both provide a surface of small 
radius facing the conveyor, such as may 
be provided by wires m- by thin blades dis- go 
posed edgewise to. the face of the conveyor. 
These wires or blades have their length ex- 
tending transversely of the direction of 
relative movement of the conveyor with 
respect to the electrodes. The ionising 85 
and collecting elements both are disposed 
as close as possible to the adjacent face 
of the conveyor while avoiding contact 
therewith. The gaseous dielectric material 
is effective to prevent passage therethrough 90 
of current directly from one element to the 
other, so that as the relative movement of 
the conveyor and electrodes is produced 
the potential of the charges earried by the 
ions' which are transported by the conveyor 95 
at its surface is increased from the poten- 
tial at the ionising element to the poten- 
tial of the load or output terminal. 

It is another feature of the invention 
that a member of low conductivity or high 100 
resistivity electrically connecting the 1\yo 
electrodes of the pair of electrodes is dis- 
posed in the space between each electrode 
and the conveyor, this member providing 
at the face thereof adjacent the conveyor 105 
an even, regular surface. This member 
may be of a homogeneous material having 
a resistivity, for example, of the order of 
10 IJ to 10" ohms per cm per em'-' and 
serves to avoid field concentrations and 110 
uniformly to distribute the gradient of the 
potential" difference existing between the 
two electrodes of the pair of electrodes. 
This member also may be formed of an in- 
sulate material covered with a layer of H5 
h hdi resistivity material in contact with the 
electrodes or it may he provided by a layer 
of hi»h resistivity material deposited on 
the support of insula tinu material which 
supporis in common the two electrodes. In J20 
any of these forms the -thickness -of - -the- - 
Iiig-h resistivity layer must he substantial, a 
thin coating of the material bc-inir in- 
sufficient. • 

It may in? shown that where the member 125 
of high resistivity is provided with suffi- 
cient thickness and of proper resistivity 
the potential difference between the elec- 
trodes may be established along a smooth 
Gradient and the longitudinal field parallel 130 
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to the movement of the conveyor may be 
substantially constant. It also may be 
shown that m the region adjacent the 
taces ot the conductive electrodes the po- 
° tential wall be substantiallv uniform along 
these faces in the direction of movement of 
the conveyor and that the zones which are 
adjacent the edges of the electrodes which 
extend transversely of the eonvevor move- 

iUment provide for gradual rather than 
abrupt change from the zone of uniform 
potential to the gradient of potential in the 
direction toward the other electrode of the 
pair of electrodes. 

15 It is a feature of the invention that, the 
medium surrounding the ionising and col- 
lecting elements and in contact with the 
face of the conveyor which faces these ele- 
ments should have a high ionic mobility 

20 while providing sufficient dielectric 
strength to prevent breakdown there- 
through between any of the conductive 
parts that are at high potential difference. 
This medium may be provided, for ex- 

25 ample, by certain gases under high pres- 
sure of the order, for instance of 10 to 30 
kg. per square centimeter. Such a gas, for 
example, may be very pure nitrogen or 
hydrogen, preferably very free of oleclvo- 

30 negative impurities which may act to fix 
the electrons, such as oxygen and chlorine 
which heretofore have been used. Pure 
hydrogen is particularly advantageous be- 
cause it provides a very high mobility of 
35 the ions while affording adequate dielectric 
strength. 

The space between the two electrodes 
and the conveyor at the side thereof oppo- 
site to the ionising and collector elements 
40 in which a very intense electric field pre- 
vails should be filled with a dielectric fluid 
medium having a high dielectric strength 
and preferably a high dielectric constant. 
This dielectric medium, therefore, may be 

45 and preferably is different from the dielec- 
tric medium at the opposite face of the 
conveyor. .As high ionie nobility of this 
second medium is not necessary, it may be 
provided, for example, by a gas such as 

50 nitrogen or oxygen, or other "electro-neg- 
ative gases such a freon, or a liquid med- 
ivim. For practical reasons, however, it 
may be advantageous to enclose the whole 
machine in a sealed envelope filled with a 

55 single dielectric medium meeting these re- 
quirements to the requisite extent, especi- 
ally as to the provision of high ionic mobi- 
lity, the shaft or other driving member for 
effecting the relative movement of the eon- ' 

60 veyor or conveyors and the electrodes pass- 
ing through a stuffing box in this envelope 
where, as in the usual ease, the medium is 
a gas under pressure. 
When the machine is required to sup- 

65 ply large currents, the insulating material 



of which the conveyor or conveyors are 
made should be capable of withstanding 
without danger of breakdown an electric 
ilux density (product of the dielectric con- 
stant of the material and the electric field 70 
intensity) as high as. possible. The dielec- 
tric constant of the material, which may be 
a ceramic material or a synthetic, resin, ad- 
vantageously is from 4 to 10 times that of 
the fluid medium in the space between the 75 
conveyor and the conductive electrodes. 

The spacing of the ionising and collector ' 
elements from the conveyor is made as 
small as possible without allowing these 
elements to touch the conveyor. The dielec- 80 
trie material in which these elements are 
disposed prevents passage of the current 
from one element to the other and to the 
supporting parts. The small spaces, how- 
ever, insure that the resistance to the cur- 85 
rent flow, which in the normal operation 
of the machine occurs by virtue of the con- 
veyance of the charge carrying ions upon 
the surface of the conveyor, shall be as 
low as possible. Because of the geometric 90 
mechanical form of the relatively moving 
parts of the electrostatic machine of the 
invention such small clearances may be 
maintained between these parts. Moreover, 
the space between the high resistivitv mat- 95 
erial and the adjacent face of the conveyor 
may be made very small and it may ' be 
shown that such reduction of the space de- 
creases the possibility of discharge along 
the surface of the conveyor, advantage be- jQO 
ing taken of the fact that the dielectric 
strength of the intervening medium is in- 
creased as the space between the two parts 
at different potentials is decreased. 

Two embodiments of machines accord- 105 
ing to the invention are described herein- 
after by way of example with reference to 

the appended drawings in which : 

Fig. 1 is a longitudinal, sectional view 
ot such a machine through line I— I of HO 
Fig. 2 ; 

Fig. 2 is a cross sectional view of said 
machine through line II — II of Fig. 1 ; 

Fig. 3 is a diagram showing the opera- 
tion of the machine; 1J5 

Fig. 4 is a diagram of the electrical con- 
nections for the machine of Figs. 1 and 

Fig. 5 is a longitudinal, sectional view of 

a second embodiment, through line V V 120 

of Fig. 6 ; 1 

Fig. 6 is a cross sectional view of this 
machine through line VI — VI of Fig. 5 

Referring now to Figs. 1 and 2. " the 
machine according to the invention com- 125 
prises a sealed cylindrical em-elope 1 cap- 
able of withstanding an internal pressure 
of several tens of atmospheres, and which 
may be filled, for example, with pure hyd- 
rogen under a pressure of, sav, 10 to" 20 130 



BNSDOCID: <GB. 



719687A l_> 



BEST AVAILABLE COPY 



719.6S7 



k-j'. per s<i. •em. For the sake oi" simplicity, 
oiilv the portion of this envelope which 
surrounds the essential parts of the mach- 
ine lias been shown. 
5 At one end of the envelope 1 a bell- 
shaped metal support 3 is secured hy 
ni-ans of insulators 2, this support eom- 
prising a protruding part 4 on which is 
attached an insulating ilangc ->. On a 

10 eireumferentially machined portion 6 of 
said flanse is fitted a tubular, cylindrical, 
part 7 made of insulating material m the 
inner evlindrical face of which are pro- 
vided four longitudinal grooves * located 

15 in pairs on two perpendicular diameters. 
In two of these grooves that are diamet- 
rallv opposite to each other are disposed 
two' longitudinal metal members 9 which 
constitute the excitation electrode while 

20 electrode, members 10 similar to members 9 
ar* secured in two other grooves 8 located 
on The nerpendicular diameter. The mem- 
h»rs 10" act as screens or shields. 

4. evlindrical sleeve 11 of substantial 

25 thickness made of a high resistivity mate- 
rial, of the order of 10" to 10" ohms per 
centimeter per square centimeter, pro- 
vided for instance, by a high resistivity 
svnthetic resin or by a ceramic, is fitted 

30 inside the tubular part 7 and in contact 
with excitation electrodes 9 and screen elec- 
trodes 10. 

A second hollow member 12 ot a aener- 
allv evlindrical shape is attached _to the 

85 tubular part 7 eo-axially therewith by 
means of co-operating eireumterentially 
mar-hined bearing surface 13. The member 
!•■> also comnrises. on its outer face. Joiig- 
itudinal grooves 14- which respectively face 

40 the urooves 8 in member 7. Metal blades 

15 facing the electrode 9 and metal blades 

16 facinc the screens or shields 10. respec- 
tive^, are secured at th#-bottom of these 
•n-oo'ves 14 in the member 12. Resilient 

45 tensioning members 17 are arranged at 
each end of the blades 15 and 16 tor sup- 
porting in each corresponding groove and 
substantially at the level of the periphery 
ot member 12. two metal wires is. 19 which 

50 extend parallel with the axis of the mach- 
ine These pairs of metal wires are 
stretched bv the tensioning members m the 
grooves 14' facing the electrodes 9 aud i" 
and serve as the ionising and collecting 

55 elements. - , 

"Within the space between sleeve 11 ana 
member 12 is disnosed the skirt of a hol- 
low, evlindrical." bell-shaped insulating 
member 20 open at one end of the cylinder. 

60 This member 20 constitutes the conveyor 
The convevor 20 is keyed on a rotary snatt 
"1 extending along the axis of the machine 
and supported, on the one hand, by a ball 
bearhm- 22 housed in part 4 of support o 

65 and. on the other hand, by similar bearings 



23 housed in a sheath 24 held m a support 
•'5 connected with member 12 through 
webs 2m. ■Shaft 21 is connected through 
an insulating coupling 21 u with a second 
shaft, not shown, which passes through the 
sealed envelope by means of a stuffing box 
and which may be driven in rotation by 
any suitable means such as an eleetrie 
motor. , 

Electrodes 9 are electrically connected 75 
bv conductors 2G to one of the terminals ot 
a' source of potential, such as an auxiliary 
electrostatic »enerar.<.>r 27 (Figs. 3 and 4'. 
whrdi charges these electrodes at 
termined potential, the other terminal ot w 
this source being grounded. Ionising ele- 
ments IS nre -moulded through conductors 
°8 <">n the other hand, the shields 10 and 
fohisinu element* If arc electrically con- 
noted through --•■-.iidwt.>rs 29 to the out- *> 
put terminal 30 of the machine .Figs, o 
and 4.. Conductors 26. 2* and 29 pass 
through <iutabh insulating bushings m 
envelope 1. . When the envelope 1 is made 
o+" metal it is advantageously mounded, m 
which case conductors 29 may he directly 
conneeted therewith. 

The operation of the above described 
machine is explained hereinafter, reference 
beinsr had to the diagram «.f Fig. 3 which 
renresents. in developed fori;., an exciter 
electrode 9 and a shield 10 spaced there- 
from in the dived ion of movement .it con- 
vevor 20 n fragmentary portion of which 
and of the high resistivity sleeve 11 are 
shown, as well as the ionising element 1- 
and the collector element 19 which, are 
spaced in the direction of movement of the 
conveyor, together with the corresponding 
electrical connections. 

Exciter electrode 9 being raised by Hie 
auxiliary generator 27 to a potential -V 
with respect to ground, an intense electric 
field is established adjacent ioniser IS 
which is a rounded and which faces elec- 
trode 9. As a result, positive charges are 
deposited on the face 20' of insulating con- 
veyor 20 which is disposed toward ioniser 
IS In the space between electrode 9 and 
the section of the other face 20" of the 115 
convevor 20 which is facing electrode 9. 
ionisa'tion is produeed which is much less 
intense but it is sufficient for ueoative 
charges to be deposited on the face 20 of 
the conveyor 20. 1 -° 

During the movement of a section of - 
the insulating conveyor 20 from the posi- 
tion facinsr the- exciting electrode 9 to- 
ward* shield electrode 10 in the 
direction of the arrow. Fig. 3. the 125 
potential of the charge carried by this 
section increases. When this sec- 
tion comes to the position facing collector 
element 19 this charge flows through col- 
lector 19 and charges the insulated term- 130 
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inal 30 o£ the machine and the shield 10 
which are thus raised to a potential +U. 
It may be shown that the amount of charge, 
due to the presence of negative charges on 
5 the outer face 20" of the insulating con- 
veyor 20, is greater than if these negative 
charges did not exist and, as a result, that 
after a certain time of operation, an equili- 
brium is reached between the contribution 

10 and the losses of these negative charges 
and the machine operates in such a man- 
ner that the conveyor takes negative 
charges from the outer- circuit and thus 
operates by "double conveying," althotigh 

15 its shield electrodes are onlv at potential 
+TT. 

A condition to be obtained for such oper- 
ation is that the insulating material form- 
ing the conveyor 20 shall be able to with- 

20 stand a dielectric stress double that to 
which it would be subjected if the elec- 
trodes were maintained at potentials 
-V/2and U4-V2. 

A, purpose of the high restivity sleeve 

25 11 is to avoid field concentrations on the 
lateral edges 9a, 10a of the electrodes and 
shields and to distribute uniformly the 
gradient of the potential difference exist- 
ing between an inductor 9 and the next 

30 shield 10 in such a manner that the charges 
deposited on the conveyor move in a well- 
distributed longitudinal field, building up 
and discharging gradually in the vicinity 
of the electrodes. Instead of being made 

35 as a whole of high resistivity material, this 
sleeve may comprise an insulating mate- 
rial, the outer face of this sleeve which 
is in contact with the electrodes being cov- 
ered with a layer of high resistivity matcr- 

40 ial, such as a high restivity glass of sub- 
stantial thickness. This sleeve 11 may also 
be formed by coating the inner faces of 
part 7 and of the electrodes 9 and 10 with 
a layer of high resistivity material of sub- 

45 stantial thickness. 

The gap between sleeve 11 and the outer 
face 20" of conveyor 20 should be as small 
as possible in order to decrease the possi- 
bility of discharge over and along the siu'- 

50 face of the conveyors in normal operation. 
This space may be, for instance, of the 
order of 0.1 to 0.5 mm, taking into acco\mt 
the dielectric strength of the fluid medium 
occupying this space, which strength 

55 should be sufficiently high for avoiding . 
discharges between the conveyor and in- 
ductor. 

The cylindrical shape adopted in the 
above-described embodiment makes it pos- 

6C sible to obtain a compact, simple and econ- . 
omical construction. Due to the fact that • 
cylindrical surfaces are relatively easy to 
machine with precision, fluctuations or 
breakdown, due to variations in the dist- 

65 ance between the conveyor and the elec- 



trodes and between the conveyor and the 
ionisers and collectors are avoided, which 
fluctuations have been recognised hereto- 
fore as affecting the operation of the mach- 
ine unfavorably in machines with flexible 70 
eonveyors. 

In the machine shown in Figs. 1 and 2 
the exciting electrodes and screen or shield 
electrodes are disposed exteriorly of the 
conveyor while the ioniser and collector 75 
elements are located within the hollow 
space of the conveyor. The converse 
arrangement also is possible^ as shown in 
Pigs. 5 and C. 

In Figs. 5 and 6 identical or similar 80 
parts to those of the machine in Figs. 1 
and 2 are designated by the same reference 
numerals increased by 100. Thus, the 
machine again comprises a sealed envelope 
101, insulators 102 securing a support 103 85 
on part 104 to which is fitted flange 105 
which, by means of the cylindrical bearing 
surface 106, supports the cylindrical mem- 
ber 107. The insulating conveyor 120 is 
keyed on the shaft 121 rotatably mounted 90 
in the bearings 122 and 123, the bearings 
123 being housed in the ring 124 carried in 
the support 125 connected with the inner 
cylindrical part 112 through webs 125a. 

In contrast to the machine of Figs. 1 95 
and 2 it is the outer cylindrical member 
107, portions of which are formed as side 
flats, which carries the ioniser and collec- 
tor elements. These elements in this em- 
bodiment are formed of thin metal blades 100 
118 and 119, respectively disposed on edge 
in two perpendicular diametral planes of 
the machine. These blades are supported 
by insulating rods 131 held at their ends 
in member 107. 105 

Moreover, it is the inside cylindrical part 
112 which carries the electrodes 109 and 
110 and on which is fitted the high resistiv- 
ity sleeve 111. The assembling of member 
112 and of the other parts supported by 110 
this member is made easier and the whole 
is made lighter by forming depressions in 
the outer circumference of the part 112 in 
order to provide machined bosses, such as 
112' and 112", arranged in rows length- 115 
wise and circumferentially of the part 112, 
on which bear respectively the exciter elec- 
trodes 109, the shields 110 and the high 
conductivity sleeve 111. the free interstices 
between the bosses being filled with a east 120 
compound which may consist of coal tar 
pitch, insulating synthetic resin or an in- 
sulating liquid. 

The centering of member 112 and of the 
parts carried by this member is accomp- 125 
lished in relation to shaft 121 the end of 
which is supported by a bearing 132 housed 
in a flanged head 133 fitted into member 
107. one or more longitudinal ribs 134 be- 
ing provided on this head engaging corre- 130 
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sponding grooves in member 112 for pre- 
venting rotation of the member 112 rela- 
tive to the head 333 an.] bearing 1 132. 
The construction of this machine, the op- 
5 eralion of which is the same as that of the 
machine of Figs. 1 and 2. makes the neces- 
sary insulation easier. In addition, the 
adjustment of the positions of the ioniser 
and collector elements 118 and 119 is made 
10 easier rlue to the fact That they are loca- 
ted on the outside and are, therefore, more 
easily accessible. 

The two above-described embodiments 
relate to cylindrical machines, but il will 
lobe appreciated that a machine according 
to the invention mishl also comprise one 
or more disc-shaped conveyors of insulat- 
ing material, the inductors and shields, on 
the one hand, and the ioniser and collector 
20 elements, on the other band, being 
arranged radially at the respective sides 
of each disc. 

Although the machines of the invention 
have been described as opera tins a* sren- 
25 erators it will be understood 1 hat they can 
also operate as motors, a potential' — U 
being applied 1o the shields 10 or 110 and 
to the collectors 19 or 119 mid an excita- 
tion potential - V being applied to tin 1 in- 
30 ductors 9 or 109. 

What I claim is : — 

1. An electrostatic machine, comprising 
at least one pair of conducting electrodes 
which respectively act as an exciter elee- 

35 trode and as a screen, an ionising ^lenient 
arranged opposite to and spaced from said 
exciter electrode, a collecting element 
arranged opposite to and spaced from said 
screen, and a rigid conveyor member of 

40 insulating material positioned in the space 
between said conducting electrodes and 
ionising and collecting elements and moun- 
ted for movement relative to and between 
the opposing electrodes and elements in 

45 turn, wherein the space between the ionis- 
ing and collecting elements and the sur- 
face of the conveyor member is filled with 
compressed hydrogen or nitrogen, and the 
surfaces of the conducting electrodes which 

50 face the conveyor member are eompletelv 
covered to at least beyond their edges, 
with high resistivity material. 

2. An electrostatic machine comprising 
at least one cylindrical conveyor member 

55 for electric charges, made of a rigid dielec- 
tric material and providing at opposite 
faces thereof parallel true surfaces, the 
said conveyor member being arranged for 
relative movement with respect to at least 

60 two elongated conducting electrodes ex- 
tending transversely to the direction of 
said relative movement and each having a 
surface extending substantially parallel to 
one face of the conveyor member one of the 

65 said conducting electrodes being arranged 



for electrical connection with one oJ" the 
terminals' of ;ui auxiliary source of poten- 
tial and the other conducting electrode be- 
ing electrically connected to a terminal of 
the machine, at least one ionising element 70 
and one collecting element formed of nar- 
row elongated members arranged closely 
adjacent to and parallel to the other face 
of the conveyor member, and respectively 
opposite the two conducting electrodes, the 75 
ionising element which is opposite the elec- 
trode connected to the auxiliary source be- 
ing adapted to be electrically connected to 
the other terminal of said source and the 
collecting element which is opposite the 80 
electrode connected to a terminal of the 
machine being connected to the same term- 
inal, the surfaces of the conducting elec- 
trodes which face the conveyor member 
being entirely covered to at least beyond 85 
their edges with high resistivity material. 

3. An eleeti-ostatic machine as claimed 
in Claim 1 or 2, in which the high resistiv- 
ity material extends between the two con- 
ducting electrodes forming a potential gra- 90 
dient member therebetween. 

4. An electrostatic machine, comprising 
a risrid cylindrical conveyor member of in- 
sulating material mounted for rotation re- 
lative to and in succession past at least 95 
one pair of conducting electrodes acting re- 
spectively as an exciter electrode and as a 
screen, each conducting electrode being 
arranged adjacent one surface of the con- 
veyor member but spaced therefrom, a eyl- joo 
indrical layer of high resistivity material 
arranged in said space and extending be- 
tween the conducting electrodes to form a 
potential gradient member therebetween, 

an ionising element arranged opposite the 105 
exciter electrode, a collecting element 
arranged opposite the screen electrode, 
said ionising and collecting elements being 
positioned adjacent the other surface of 
the conveyor member, and the space be- hq 
tween the elements and the conveyor mem- 
ber being filled with substantially pttre 
nitrogen or substantially pure hydrogen 
under pressure. 

5. An electrostatic machine as claimed 115 
in Claim 2, 3 or 4, wherein the conducting 
electrodes are arranged adjacent the inner 
surface of the conveyor member and the 
ionising and collecting elements are 
arranged adjacent the outer surface of the 120 
conveyor member. 

0. An electrostatic machine according to 
Claim 3. 4 or 5 in which the potential gra- 
dient member connecting the conducting 
electrodes is formed of a continuous, hom- 
ogeneous piece of a material having a hi ah 
resistivity. 

7. An electrostatic machine as claimed in 
Claim 3. 4 or 5, in which the potential gra- 
dient member connecting the conducting 130 
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electrodes is formed of a continuous piece 
of an insulating material covered with, a 
layer of a material having a high resist- 
ivity. 

5 8. An electrostatic machine according to 
Claim 3, 4 or 5, in which the conducting 
electrodes are mounted on a common, in- 
sulating support and are electrically con- 
nected together by a layer of semi-conduct- 
10 ing material deposited on the surface of 
the said support and also covering the con- 
ducting electrodes. 

9. An electrostatic machine according to 
any of the preceding claims, in which the 

15 dielectric conveyor member is bell-shaped, 
the conducting electrodes and ionising and 
collecting elements being respectively 
mounted on either side of the lateral wall 
of the said bell-shaped member and being 

20 carried respectively by continuous cylin- 
drical supports, the support of the conduct- 
ing electrodes forming the potential gra- 
dient member. 

10. An electrostatic machine according 
25 to any of the preceding claims, in which 

the ionising and collecting elements are 
formed of at least one metal wire extending 
perpendicularly to the direction of move- 
ment of the conveyor member. 
30 11. An electrostatic machine according 
to any of the preceding Claims 1 to 9, in 



which the ionising and collecting elements 
are formed of at least one metal blade ex- 
tending perpendicularly to the direction of 
movement of the conveyor member and 35 
arranged perpendicularly to the surface 
of the said conveyor. 

12. An electrostatic machine according 
to any of the preceding claims, in which 
the space between the conducting elec- 40 
trodes and the conveyor at the side there- 
of opposite to the ionising and collecting 
elements is filled with a dielectric fluid 
medium having a high dielectric strength, 
which may be different from the fluid med- 45 
ium at the opposite face of the conveyor. 

13. An electrostatic machine according 
to any of the preceding claims, in which 
the whole machine is enclosed in a sealed 
envelope filled with substantially pure nit- 50 
rogen or substantially pure hydrogen un- 
der pressure. 

14. An electrostatic machine, substanti- 
ally as described with reference to Figs. 1 

to 4 of the accompanying drawings. 55 

15. An electrostatic machine, substanti-. 
ally as described with reference to Figs. 5 
and 6 of the accompanying drawings. 
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